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SUBJECT: Amnual report on the Missouri River interior least tern {Sterme antiltarum)
and piping plover (Charadrius melodus} population stats and productivity including
activity conducted under endangered species research permit PRT-704930.

PURPOSE: This repori is intended to provide annual wrend data on the adult populations
and production estimates of least terns and piping plovers nesting along monitored reaches
of the mainstemn Missouri River during 1994, Efforls have becn made o standardize data
presentation in this report so thal comparisons can be made with previous data collected on
these reaches. All activities and procedures used to collect this data during the 1994 nesting
season are discussed within this document. This report represents compiled data from
seven U.8. Army Corps of Engineers Natural Resource Offices and one contracied 1.5
Fish and Wildlife Service-Ecological Services Office. If procedural information in greater
detail than what is presented hercwithin is required for comparative studies, unassitmilated
field office reports are available from the Operations Division of the Omaha District, U5
Army Corps of Enginecrs, Omaha, NE.

INTRODUCTION

The U.8. Army Corps of Fngineers (Corps) Teceived a jeopardy Biological Opinion
on the operations of the Missouri River Mamnstem System from the U.8. Fish and Wildlifc
Service (USFWS) on November 14, 1990. This Biological Opinion {Opinion} concluded
that the operations of the Missouri River would likely jcopardize the continued existence of
the interior population of the lcast tem (Sterna antillarum) and the Great Plains population
of the piping plover (Charadrivs melodus). In 1985 the least tern was listed as endangered
on the federal Endangered Species List. The northern Great Plains population of the piping
plover was listed as threatencd in January 1986.

The Opinion included Reasonable and Prudent Measures, Reasonable and Prodent
Alternatives, and Conservation Measures that, if implemented, would preciude jeopardy to
{hese specics. The preclusion of jeopardy was based on production to be measured by
fledge ratios of lcast terns and piping plovers on the Missouri River. Implementation of
recovery measures is to be monitored  through annual breeding adult population censuses
and productivity surveys. Once productivity standards are achieved they will be mamntained
and monitored for 1en consecutive years,

During the period from 1986-89 the Corps, in anticipation of an Opinion, began
funding a series of studies to determine the population distribution of least terns and piping
plovers throughout the Missouri River basin, and to determine factors influencing the



decline of these species. Based on findings of these studies, measures were initiated to
reduce the impacts of human recreation on nesting areas and water release hydrographs
were developed to prevent flooding of nests and pre-fledged chicks.

Upon receiving the Opinion in 1950, the corps intensified efforts to gather lifc
history data and vital rates of piping plovers and least terns nesting on the Missouri River.
Universities znd the USFWS were contracted 1o collect this information during a second
scrics of studies. Further measures, resulting from thesc continuing studies, have been
developed and are currently being implemented to deter predation on the nesting colonies,
to better control the mundation of low elevation nesting sites, and to retard the loss of
hahitat due to vepetation encroachment.

1994 represented the second year in the Corps' efforts to undertake census,
monitoring, and recovery activities for the two specics. Natural resources staff from four
Corps Lake Offices and three satcllite offices were involved on six of the eight designated
reaches of the Missouri River, conducting adult population surveys and productivity
monitoring of nesting sites along 720 miles of river and reservoir shoreline. Tn addition, the
Corps contracted with the USFWS-Ecological Services, which surveyed and monitored the
two other reaches.

Adult census and nest record data cards that were developed in 1993 were further
refined for the 1994 season (See Appendix A Page 45). Training sessions for all staff
involved with either the adult surveys or the productivity monitoring were conducted in
Bismarck ND. The first session was held on May 3 & 4. The second session was on June 1
& 2. Topics covered included proper survey techniques, chick identification, juvenle
aging, permit compliance, and record keeping.

All work was conducted in compliznce with the conditions of the endangered
species research permit (Regional Blanket Permit PRT-704930, subpermit 93-07). This
permit was issued {o the U.S. Army Corps of Engineers, Missouri River Division, Omaha,
Nebraska, by the USFWS's Denver Regional Office to work on least tems and piping
plovers within the Missouri River Basin during 1994. Contracted agencies were
mdividually permitied.



DESIGNATED STUDY AREAS

As in 19973 the smdy area was divided into river reachs. For 1954 the number of
reaches was reduced from nine to eight. (Lake Oahe ND and Lake Qahe 3D ware combined
to form the Lake Oahe Reach.) The agencies and offices responsible for conducting the
adult census surveys and productivity monitoring activities durning 1994, including river

miles of survey and productivity subsample areas, are listed below.

FORT PECK RESERVOIR (FTPKRES}
USFWS Charles M. Russell National Wildlife Refuge-Fort Peck Office
Billings Suboffice, Ecological Services; Assisted by Corps Fort Peck Lake Office, Fort
Peck, Montana
Adult Census: River Miles 1785.0-1771.0
Productivity:  River Miles 1785.0-1771.0

RIVER BELOW FORT PECK RESERVOIR (FTPKRIV)
USFWS Charles M, Russell National Wildlife Refuge-Fort Peck Office
Billings Suboflice, Ecological Services; Assisted by Corps Fort Peck Lake Office, Fort
Peck, Montana
Adnlt Census: River Miles 1712.5-1581.5
Productivity: River Miles 1712.3-1673.0

LAKE SAKAKAWEA RESERVOIR (LKSKRES)
Corps Lake Sakakawea Williston Resource Office, Williston, ND
Adult Census: River Miles 1568.0-1480.5
Productivity: River Miles 1568.0-1480.5
Corps Lake Sakakawea Lake Office, Riverdale, ND
Adult Census: River Miles 1480.5-1389.6
Productivity: River Miles 1480.5-1389.6



RIVER BELOW LAKE SAKAKAWEA RESERVOIR {GARRRIV)
Corps Lake Sakakawea Lake Office, Riverdale, ND
Adult Census: River Miles 1389.2-1341.2
Productivity: River Miles 1389.2-1341.2
Corps Lake Oahe Bismarck Resource Office, Bismarck, ND
Adult Census; River Miles 1341.2-1269.7
Productivity: River Miles 1341.2-1299.7

LAKE QOAHE RESERVOIR, (LKOHRES)

Corps Lake Qahe Bismarck Resource Office, Bismarck, NI
Adult Census: River Miles 1299.0-1232.0
Productivity: River Miles 1299.0-1232.0

Corps Lake Ouhe Mobridge Resource Office, Mobndge, SD
Adult Census: River Miles 1231.5-1165.0
Productivity: River Miles 1231.5-1165.0

Corps Lake Oahe Lake Office, Fierte, SD
Adult Census: River Miles 1165.0-1072.0
Productivity: River Miles 1165.0-1072.0

RIVER BELOW FORT RANDALL DAM (FTRLRIV}
Corps Lake Francis Case Lake Office, Pickstovwn, SD
Adult Census: River Miles 88(.0-845.0
Productivity: River Miles 880.0-845.0

LEWIS AND CLARK RESERVOIR (LECLRES)
Corps Lewis and Clark Lake Office, Yuankion, sSD
Adull Census: River Miles 845.0-811.0
Productivity: River Miles 845.0-811.0

RIVER BELOW GAVINS POINT DAM (GAPTRIV)
Corps Lewis and Clark Lake Office, Yankton, SD
Adult Census: River Miles 811.0-750.0
Productivity: River Miles 81 1.0-750.0
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REACH DESCRIPTIONS AND HISTORICAL BACKGROUND
Missouri River:

The Missouri River and it's tributaries dominate the nerth central region of the
United States. The Missouri begins at the confluence of Madison, Jeffersen, and Gallatin
Rivers ncar Three Forks Montana. The river travels 2,300 miles north, cast, and
southeasterly to it's joining with the Mississippi Raver just north of $t. Louis, Missouri. The
Missouri and it's tributaries drain a basin of over 529,000 square miles, including 9,700
square miles in Canada. The Missouri River Basin includes all of Montana and Wyoming
anst of the Continental Divide, most of North Dakota and South Dakota, all of Nebraska,
the northern halves of Kansas, and Missouri, the noriheast part of Colorado, and small
portions of western lowa and southwestern Minnesota.

Topographically the western part of the Basin is dominated by the northern Rocky
Mountains. Going east the Rockies give way to the Great Plains which enconmpasscs more
than half of the Basin. These high relatively flat lands in turn slope down to the central
lowlands in the eastern part of the Basin. In the northern plains the major tributary of the
Missouti is the Yellowstone River. The Yellowstone originates in northeastern Wyonling
and wanders northeasterly through Montana to its confluence with the Missouri just cast of
the Montana-North Dakota state line. Other important northern tributaries of the Missouri
include the Milk, Little Missouri, Cheyenne, White, James, and Niobrara Rivers,

The Missouri River and it's ecosystem have seen vast changes since the coming of
the first European explorers in the 1700s. Originally the river meandered through a broad
riverine/floodplain forcst ecosystem forming braided channels, sandbars, sloughs, chutcs,
islands, and backwater areus, The system was constantly refreshed by the Missouri's high
propensity for floeding. In a typical year river flows would rise in March and April with the
snow melt on the plaing and ice melt from the rivers and strcams feeding the Missouri.
There would be a second higher pesk in the flows in June as the snow melt from the
Rockies reached the river. Flows would then decline through the summer and fall, More
often than not however, the Missouri's flows were not typical. Tt has been estimated that the
Missonri would flood on average two out of every three years. This flooding bencfited the
ecosystem by scouring sandbars of vegetation, by building up existing sandbars, and by

creating new 1slands.




Though flooding benefited the Missouri's ecosyster, it proved disastrous o the
{owns and industries that sprung up along the river. The flooding of towns and farms would
cause loss of life, destroy and damage property, and inundate tarmland. The creation of
sandbars and shifting of the river channel would make navigation hazardous and difficult on
the Missouri. Following a serics of destructive floods on the Missouri and Mississippi
Rivers in the 1930s the Congress took action. Tn 1944 the Flood Control Act became Jaw.
This legislation authorized the construction of dams on the Missouri and it's tributaries as a
means of obviating the flood threat. The centerpiece of the construction was the building of
five major dams on the Missouri. These dams: Gavins Point on the Nebraska-South
Dakota border, Fort Randall, Big Bend, and Oahe in South Dakota, Garrison . North
Dakota, and the previously constructed Fort Peck Dam in Muntana, became the primary
mecheanism for contolling floods on the Missouri. To provide for safe navigation the
Missouri was channelized and dredged from Sioux City, Towa to St. Louis.

These construction projects accomplished the goals of reducing flooding on the
Missouri and providing a reliable navigation seasen on the river, However these actions
had a detrimental affect on the Missouri's riverine-floodplain forest ecosystern.  The
reservoirs formed by the dams inundated hundreds of miles of the river. The reservoirs also
began serving as depositories for sediment carried by the Missouri. The loss of this
gsediment has had dcwrimental effects on the river below the dams. Not only has it
eliminated the natura! creation of sandbars, it has resulted in significant degradation of the
riverbed. With the loss of sediment the riverbed decpens and the glevation of the sandbars
above the river rises. The elimination of periodic flooding through the controlled relcases
from the dams have destroyed the river's ability to scour vegetation from the sandbars. Thisg
had led to the encroachment of vegetation onio many of the sandbars located downnver
fom the dams. The elimination of the flood threat has also led to more residential
development along the river. This in tumn has led to greater recreational use of the sandbars.
Finally the channelization of the Missour] from Sioux City to it's confluence with the
Mississippi has despoiled it as a natural sysiem.

Fort Peck Lake Reach:

The Fort Peck Lake Reach of the Missouri River consists of the castern pottion of
Fort Peck Lake. Fort Peck Lake is the result of the construction of Fort Peck Dam at




Missouri River Mile (RM) 1771.5. Construction on the dam began in 1933 and cperation
of the facility began in 1940, Fort Peck Lake varies in size from 212,000 acres at elevation
7934 feet mean sea level (msl) to 240,000 acrcs at elevation 2246 feet msl. The primary
water source for the reach is the Missouri River. The Missouri drains around 57,500 square
miles of Montana and Canada into the lake.

The land surrcunding Fort Peck Lake consists mostly of upland relling hills and
“breaks" containing badlands topography. Several sand and gravel mixed beaches exist
along the shoreline of the lake. The size of the heaches varies with the elevation of the lake.
Grasslands dominate the vegetation of the region. Somg trees and shrubs will be found in
coulees and other drainages.

The climate of the Fort Peck Lake Reach is typical of the western Great Plains
region, with hot summers, and cold, dry winters, Prolonged droughts and frequent shorter
periods of deficient moisture, inierspersed with periods of abundant precipitation are
characteristic of the area. The average annual temperature is 43 degrecs Fuhrenheit, with
normal summer daily high temperatures ranging in the 80s and 90s, nsnally accompanied
by low humidity. Winter temperatures frequently drop below zero degrecs Fahrenheit with
temperatures of minus forty degrees being recorded. The reach is a semi-arid region, with
normal annual precipitation between ten to twelve inches, 80% of which occurs during
April to September. Hail is also a common occurrence in this arca. The prevailing winds
during April to October are predominately west/northwestery, and east’ southeasterly.
Summer winds arc highly variable since they are subjoct to passing storml systems and
fronts.

The primary human activity on Fort Peck Lake is recreation. Recreational use
includes fishing, both from shore and boats, pleasure boating, water skiing, camping, and
swimming, The majority of project lands that surround the lake are leased to the U.S. Fish
& Wildlife Service to form the Charles M. Russell National Wildlife Refuge. Away from
the lake agriculture, in the form of livesiock raising and some farming, is the dominant
industry.

Fort Peck River Reach:

The Fort Peck River Reach of the Missouri River begins at Fort Peck Dam in
eastern Montana, RM 17713, and travels 203 miles in a southeasterly direction to the



western boundary of Lake Sakakawca in North Dakota (RM 1568.0). The primary water
sources for this reach are the releases from Fort Peck Dam, and inflows from the Milk (RM
1761.5), Poplar (RM 1678.9), and Yellowstone (RM 1582) Rivers. Smaller tributaries such
as the Big Muddy Creek and Redwater River also contribute to the discharge, albeit to a
lesser extent.

The majority of the sandy/silty substrates typicatly used by terns and plovers in the
upper reach are sirvated downstream of the Milk River confluence, possibly resulting from
the Milk River's relatively high contribution of suspended particulate matter. The Poplar
River also transports a considerable amount of suspended fine scdiments, The islands and
sandbars formed by sediment deposition along the Missouri River system are highly
dynamic, and arc altered by fluctuating river flows. Pre-dam flows were generally high
early in the season (spring) and decreased throughout the summer seasor., High spring
Hlows, in addition to ice, would scour the river basin, accelerating erosion rates and
preventing the cstablishment of emergent vegetation on seusonally-exposed sandy areas.
Flows generally decreased in late spring, exposing sandy substrate free of dense vegetation,
ideal for tern and plover nesting. The construction of Fort Peck Dam altered normal
seasonal flow rates, creating artificial rates which fluctuate daily based on power demand.

On the lower part of the reach the Yellowstone has the potential to greatly mflucnce
the Missouri below the confluence of the two rivers. The Yellowstone drains over 70,000
square miles. Tt is the longest free flowing river in the United States with only one dam,
Yellowtai, located op a major tributary, the Bighomn River. Spring runoff from the
Yellowstone watershed can dramatically change this portion of the Missouri's appearance
from year to year. High runoff will inundate many of the sandbars and islands. Conversely a
low runoff exposes miles of sandy beaches.

Three landforms: uplands, bresks, and floodplains, dominate the reach. The
Missouri River marks the southcrmmost advance of the Pleistocene glaciers. The glaciated
portions of the urea are characterized by Tevel to rolling uplands dissected by couless and
gullics, whereas the unglaciated aress are characterized by low hills, rugged breaks and
hadlands. Soils in the arca result from soft, sedimentary bedrock (sandstone, silistone,
shale), local and regional alluvium, and a small amount of glacial till. The dissected
badlands area is composed predominately of loam and clay, creating a high erosion
potential. The north side of the river tends toward a broad floodplain while the south sidc

is a combination of flocdplain and blufts dissected by coulecs.
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The riverbank vegetation contain a combination of mature floodplain cottonwood
forest, woody draws in the coulees, grasslands, and farm fields. Several sandbars and
islands dot this reach. Vegetation on the islands includes grasses, forbs, shrubs, and
willows. Mature cottonwoods will be found on some islands.

The climate of the Fort Peck River Reach is typical of the western Great Plains
region, with hot summers, and cold, dry winters. Prolonged droughts and frequent shorter
periods of deficient moisture, interspersed with periods of abundant precipitation are
characteristic of the area. The average mmual temperature is 43 degrecs Fahrenheit, with
normal summer daily high temperatures ranging in the low 80s and 90s, usually
accompanied by low humidity. Winters may be extremely cold with temperatures of minus
40 degrees being recorded. The reach 18 a semi-arid region, with normal annual
precipitation of 11.52 inches, 80% of which occurs during April to September. Runoff is
rapid due to the fine texture and high clay content of the soil. Thus, sudden ramstorms can
cause major flooding on the watershed. Hail is also a common occurrence in the project
area. The prevailing winds during April to October are predominately west/northwesterly,
and cast/southeasterly. Summer winds are highly variable since they are subject to passing
storm systems and fronts

Human activities within the reach inclnde recreation, farming, livestock grazing,
bank stabilization projects and water intakes for irrigation. Recreational use includes

fishing, both from shore and boats, pleasure boating, and canoeing.
Lake Sakakawea Reach:

The Lake Sakakawea Reach consists of two lakes, Sakakawea and Audubon. Both
were created with the impoundment of the Missouri River by the construction of the
Garrison Dam. Garrison Dam was constructed in the 19508 by the U.S. Army Corps of
Engineers and is the fifth in ascending order of six mainstem dams on the Missouri. The
dam is located in central Norih Dakota at RM 1389.86. From the dam Lake Sakakawea
extends 178 miles in a northwesterly direction ending at river mile 1586.00. Lake Audubon
is located ten miles northeast of the dam and was created by the placement of a three mile
long causeway across the eastem end of Lake Sakakawea. At full pool {1850 feet mean sea
level) Lake Sakakawea covers 364,000 acres, making it the largest man made lake in the
United States. Lake Audubon covers 17,500 acres.

11



Water from 181,400 square miles of the Missouri River Basin flow into Lake
Sakakawea. Of this, 57.500 square miles of Missouri River drainage are controlled by Fort
Peck Dam in Montana, The remaining 123,900 square miles drain from the Yellowstone
River and it's primary tributaries; the Big Horn, the Tongue, and Powder Rivers, and from
the Mitk, Poplar, and Little Missouri Rivers, The Yellowstone River furnishes about 50%
of 17,500,000 acre feet of water that annually tlows into the hcadwaters of Lake
Qukakawes, The Missouri River provides 42%. The remaining 8% flows into the lake via
the Little Missouri River, Little Muddy River, White Earth River, Douglas Creek, and Shell
Creck. The major source of water for Lake Audubon 1s Lake Sakakawea via a pumping
station maintained by the Burean of Reclamation.

The pool elevation Lake Sakakawea varies from an average low of 1834.4 fest msl
in March to an averape high of 18423 fcet msl in July. Though uncommon, yearly
elevation changes of more than fifteen feet have occurred on the lake. These changes can
drastically alter the ameunt of habitat available to shorcbirds including the least tern and
piping plover. The lake elevation for Lake Audubon is controlled by the Snake Creek
Pumping Statien. The elevation is kept stable throughout the spring, summet, and fall under
a cooperative agreement betwcen the Burcan of Reclamation, the 1.8, Fish & Wildlifc
Scrvice, and the North Dakota Game & Fish Departmeni. The lake elevation is then drawn
down before winter to curb shoreline erosion.

The topography of the Lake Sakakawea Reach is dominated by the Missouri Trench
through which flows the Missouri River. This river valley has been flooded nearly 180
miles by the impoundment of the Missouri by the Garrison Dam. The trench is generally
three to five miles wide with & maximum elevation between 200 and 250 feet. Throughout
its length the trench is dissected by intermitient stream valleys and coulees draining into the
Missourl.

The Lake Sakakawea Reach is located in the high latitude continental climate. This
climate is marked by lung cold winters where the temperature frequently drops below zero
degrecs I with temperatures of -40 degrees F. being recorded. Summer maximums range n
the mid R0 degrees F though temperatures above 100 degrees F arc not uncommeon. The
lake surface is frozen about four months out of the year with the average ice up occurring on
December 25 and average ice out on April 21, The prevailing wind is from the west to
northwest, The wind averages around eleven miles por hour but winds have been clocked at
greater than seventy miles per hour. Though infrequent, tomadoes can occur. The
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precipitation averages around fourteen to fifteen inches per year with 75% occurring during
the months of April through Scptember.

Five vegetation communities arc found within the project boundaries of the Lake
Sakakawea Reach. Tn ascending order from the lake they are Aquatics, Flood Plain,
Riparian-Woody Draws, Lowland Grasslands, and Upland Grasslands.

The land surrounding the Lakc Sakakawea Reach js almost entirely owned by the
federal government and administered by the U.S. Army Corps of Engineers. Land use
activities include wildlife management, livestock grazing, farming, and recreation. Potential
conflicts with terns and plovers exist with the lust three uses. Livestock use beaches favored
by the birds for watering purposes. Farmers use the shoreline for irrigation pumps. People
use the shoreline and island beaches for camping, picnicking, sightsecing, off road vehicle
driving, exercising pets, and other recreation activities.

The completion of Garrison Dam n the 1950s dramatically changed the hydregraph
in the Lake Sakakawea Reach. About 160 to 180 miles of riverine habitat was destroyed
and replaced by a reservoir. The presence of nesting least terns and piping plovers within
the reach shows the bhirds have adapted to this changed ecosystem. Despite this adaptation,
it must be concluded that the loss of such extensive riverine habitat has detrimentally
affected the two species.

Garrison River Reach:

The Gurrison Reach of the Missouri River begins at the Garrison Dam m west
contral North Dakota (RM 1389.9) and travels south 90 miles to the northern boundary of
Lake Oahe located just south of Bismarck ND (RM 1299). The vast majority of water for
this reach is supplicd through releases from Garrison Dam. The only major iributaries
within the reach are the Knife (RM 1374.5) and Heart {RM 1311.3) TRivers. The
contributions of the two rivers are minimal cxcept for occasional flooding  within their
watersheds.

The Missouri on this reach is free flowing, however it is constrained by bank
stabilization projects and the dam has eliminated periodic flooding, The topography is that
of a relatively flat floodplain with some breaks and upland aress. Cutbanks vary from 5 to
35 feet in height. Usable nestings islands and sandbars begin at RM 1380 and continue
downstream threughout the stretch. These islands and bars have traditionally been forming
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and eroding throughout the history of the Missouri River. Since closure of the Garrison
Dam the islands and bars have been croding with little or no additional formation due to the
reduced silt 1oad and stabilization projects on both banks of the river.

Vegetation has become established on nearly all of the islands. These include
grasses, forbs, and shrubs. The islands which rarely or ncver become inundated have
mature woody vegetation including sand willows and cottonwoods. The existing vegetation
along the banks is either overmature dying cottonwoods ot under some type of agriculture
regime - grazing and farm lands.

The reach is located in the high latitude continental climate. This climate is marked
by long cold winters where the temperature frequently drops below zero degrees F with
temperatures of <40 degrees F. being recorded. Summer maximums range in the nud 80
deprees F though tempcratures above 100 degrees F are not uncommon. The prevailing
wind is from the west to northwest. The wind averages around ten miles per hour but winds
have been clocked at greater than seventy miles per hou. Though infrequent, tornadoes do
occur. The precipitation averages around fourteen to fifteen inches per year with 75%
occurring during the months of April through September.

Human actjvitics within the reach include recreation, agriculture, bank stabilization
projects, water intakes for cities and power plants, and housing developments. Recreational
use includes fishing, both from shore and boats, pleasure boating, jet skis, canoeing, water
skiing, beach sports, swimming and sunbathing. Fishing enthusiasts may be found all over
the reach. The other recreational activities are concentrated in the reach areas adjacent to
the Bismarck-Mandzn metropolitan area. Likewise the majority of the riverside housing
developments are found near Bismarck-Mandan. Other riverside communities may be
found near Stanton, Washburn, and Wikton ND.

Several bank stabilization projects have been conducted over the years along the
viver. They have been sponsored by stare, Federal and local entities including private
individuals and companies. About 50% of the shoreline between the Garrison Dam and
Bismarck ND is undet some form of bank protection {(abutments, jetties and riprap).

Lake (Oiahe Reach:

The Lake Oahe Reach was created with the impoundment of the Missouri Raver by
the construction of the Oghe Dam. Ouhe Dam was constructed in the 1950s and 1960s by
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the 11.8. Army Cotps of Enginecrs and is the fourth in ascending order of six mainstem
dams on the Missouri. The dam is located in central South Dakora five miles north of Pierre
ot RM 1072.3. Lake Oahe continues north for 227 miles and cnds just south of Bismarck
ND (EM 1299). At full pool (1617 feet mean sea level) Lake Oahe covers 360,000 acres,
making it the second largest man made lake in the United States. Water fiom 243,450
square miles of the Missouri River Basin flow into Lake Qahe. Of this, 123,900 square
miles of Missouri River dramage are controlled by Garrison Dam in North Dakota. The
major contribute of water to Lake Oahe is the Missouri River. Other rivers that flow into the
lake include the Cannonball, Grand, Moreau, and Cheyenne.

The topography of the rcach consists of primarily of rolling hills and plains
interspersed with some ridges and buftes. These forms give way in the north to the
relatively flat and non-inundated floodplain of the Missouri River. The land swrounding
Iake Oahe contains a variety of habitats. In the floodplain the cottonwood forests have
heen reduced to corridor riverine habitat by the development of farmland and pasture. High
islands that remain sbove water during peak flows arc now often heavily to moderatcly
vegetated. The sandbars that emerge during low water levels are clean to lightly vegetated
although these bars easily become inundated. Up from the lake grasses dominate the upland
prairies. Mixed in are a variety of wildflowers and some shrubs. Connecting the uplands
with lake are numerons coulecs and dravws that contain an assortment of trees and shrubs.

The land surrounding Lake Ouhc is almost entirely owned by the federl
government and administered by the 8. Army Corps of Engincers. Land use activities
include wildlife management, livestock grazing, farming, and recreation. Potential conflicts
with terns and plovers exist with the last three uses. Iivestock use beaches favored by the
birds for watering purposes, Farmers use the shoreline for irfigation pumps. People use the
choreline and island beaches for camping, picnicking, sightsceing, off road vehicle driving,
exercising pets, and other recresiion activities.

The Missouri River and surrounding land have undergone extensive change since
the completion of Oshe Dam. Prior to its impoundment the Missouri River was a
meandering and dynamic river which constantly eroded and deposited sandbars and islands.
These sandbars and islands had the vegetation continuously scoured off by heavy spring
flows and ice. These actions created habitat favorable to nesting tems and plovers, Over two
hundred miles of this habitat was inundated by Lake Oahe. Periedic low lake levels
temporarily recreates some of this habitat on the northern part of the lake. The current
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operating procedurc for Lake Oahe calls for a peak pool elevation in May followed by
slowly declining levels. This regime uncovers shoreline and some islands in the northemn
part and must be considered favorable for terns and plovers. Naturally, the lower the
beginning elevation the more habitat that is available.

For the tems and plovers, the thirty miles of Lake Oahe below the headwaters, the
lake exhibits riverine characteristics. This portion offers the least terns and piping plovers
sandbars for nesting when Oahe's pool elevation is below 1604' mcan sea level (msl) and
discharges from Garrison Dam are less than 13,000 cubic feet per second (cfs). At higher
pool levels and or higher discharge rates, most of the sandbars become inundated. The
majority of available habitat will become inundaied with a increase 10 only 17,300 cfs
flows. Most of the sandbars have a sand/gravel composition although bars that emerge
when the high water levels recede are often silty and quickly scquire an algal growth,

(yahe Dam has a greater effect on the rest of Lake Oahe than can be scen on the
northern portion. The lake has few sandbars, but does have an extensive shereling, This
leaves limited habilat for the temns and plovers. The few iglands that are on the lakc are
heavily vegetated and the shoreline is subject to rapid change with rising and falling pool
levels. The only extensively used habitat in the lower part of the lake is a silt and sand man-
made istand (Dredge Island) at RM 1270.0 and Porcupine Isiand at RM 1249.0. Now
candbars are rarely created on the lake or the river. The lake's shoreline offers nesting areas
where sandbars are not present. The width of the shoreline varies with the pool level.
Historically, little lakeshore habitat is available with pool clevations above 1600 msl.
Lakeshore habitat used for nesting have a sand\pebble composition with an abundance of
driftwood and scattered cottonwoods. This habitat is marginai at best and js oftcn subject to

cattle and human disturbance.
Fort Randall River Reach:

The Fort Randail Reach of the Missour River begins at the Fort Randall Dam in
southeast South Dakota (RM 880.0) and travels in a southeasterly direction 39 milcs to the
western boundary of Lewis & Clark Lake (RM 841). The majoriry of water for this reach is
supplied through releases from Fort Randall Dam. The primary tributary on this reach is the
Nicbrara River which joins the Missouri at RM 844.
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The Missouri here is free flowing, however controlled releases from Fort Randall
Dam has eliminated periodic flooding for most of the reach. The last three miles of the
reach can be cffected by flooding on the Niobrara, The topography is that of a relatively
flat floodplain that pives way to upland arcas. The uplands in turn are dissected by coulecs
and ravines that lead down to the river.

The floodplain forest is the dominant ecosystein along the river. In many areas
along both banks however the forest has been eliminated and replaced by farm lands.
Without the scouring by floods vegetation has become established on most of the islands in
the reach. These include grasses, forbs, and shrubs. Some islands thar seldom, if ever, are
inundated have developed stands of cottonwoods.

The resch is located in an area typical of a continental-interior climate with great
variations in weather not only from scason to season but also from year to year. Hot
summers and cold winters are typical with humidity ranging from an average of 6054 in the
afternoon to 80% during the night and early dawn. The frost-free period in the area averages
155 days. Precipitation in the region averages 25 inches of ruinfall snnvally with the
majority of it occurring during the spring and summer months. The average scasonal
snowfall for the reach is around 30 inches. Thunderstorms can be expected to occur ghout
45 days out of the year and tomado and severe weather pass through the region
infrequently. Temperatures can exceed 100 degrees Fahrenheit in summer and drop to
helow 0 degrees in the winter months. The average summer daily temperature s 72 degrees
and the average winter daily temperature is 24 dogrees. The winds are predominantly from
the south-southwest during the summer and from the northwest during the winter months.
Wind speeds vary greatly, and it is not uncommon 1o have winds up w0 50 mph during the
course of the year.

Human activitics within the reach include recreation, agriculture, bank stabilization
projects, water intakes for cities, and housing developments. Recreational use includes
fishing, both fiom shore and boats, pleasure boating, jet skis, canoeing, swimming and
sunbathing. In the Niobrara Scenic River Designation Act of 1991 this 39 mile portion of
the Missouri was designated a National Recreation River. With this designation increased
recreution pressure on the reach is expected. With the construction of the Fort Randall Dam
and the elimination of a flood threat several trailer park communitics have sprung up along
the river. The establishment of the these trailers, primarily on the Webraska side of the dver,
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and the devclopment of agriculture fracts on both sides of the river has led to an increased

demand for more bank stabilization projects.
Lewis & Clark Lake Reach:

The Lewis & Clark Lake Reach was created with the impoundment of the Missourt
River by the construction of the Gavins Point Dam. Gavins Point Dai was constructed n
the 19505 by the U.S. Army Corps of Engineers and is the first in ascending order of six
mainstemn dams on the Missouri, The dam is Jocated on the South Dakota Nebraska border
four miles west of Yankton SO at RM 811.1., From the dam Lewis & Clark Lake extends
thirty miles in a westerly dirsction ending at RM 841, At full pool { 1208 fect mean sea
level) Lewis & Clark Lake covers 28,000 acres.

Water from 279,480 square miles of the Missouri River Basin flow into Lewis &
Clark Lake. All bt 16,000 square milcs of this drainage is controlled by Fort Randall Dam
which is 39 miles upriver from the lake. Most of Lewis & Clark's uncentrolled drainage
comes from the Niobrara River which enters the Missouri three miles west of the lake's
western boundary. The Niobrara transports a heavy load of silt and sand into the reach. 1t is
estimated the Niobrara contributes 60% of the anrual sediment inflow to the lake, making
it the major contribuior to the accumulation of sand bars and delta formation in the upper
third of the lake.

Lewis & Clark is a relatively stable Jake that is managed between a three and half
fool maximum (1208.0 msl) gnd mimimun (1204.5 msl) operating pool levels, Under flood
conditions the lake can be raised an additional ™o feet to 1210.0 msl. The reach's
topography is divided inte two distinct types. On the castern half the lake is confined
between hills and ridpes that rise to 100 feet above the lake. The western half is a relatively
flat floodplain headwaters mixture of braided channels and islands that become rolling hills
away from the lake.

The reach is located in an area typical of a continental-interior climate with great
variations in weather not only from season 10 seuson bul also from year to year. Hot
summers and cold winters are typical with humidity ranging from an average of 60% in the
afternoon to 80% during the night and carty dawn. The frost-free period in the area averages
155 days. Precipitaton in the region averages 75 inches of rainfall anmually with the

majority of it oceurring dunng the spring and summer months. The average seasonal
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snowfall for the project area is 34 inches. Thunderstorms can be expected o occur about 45
days out of the year and rornado and severe weather pass through the region infrequently.

Temperatures range from an excess of 100 degrees Fahrenheit in summer to below 0
degrees Fahrenhcit in the winter months, The average summer daily temperature 15 72
degrees and the average winter daily temperature is 24 degrees. Winds in the area of the
lake arc predominantly from the south-southwest during the summer and from the
northwest during the winter months. Wind speeds vary greatly, and it is not uncommon to
have winds up to 50 mph during the course of the year. The highest average wind specd for
aone month period occurs during the month of April, with a daily average of 14 mph.

Four vegetation communities are found within the project boundaries of the Lewis
& Clark Lake Reach. In ascending order from the lake they are Aquatics, Floodplam,
Riparian-Woody Draws, and Upland Tallgrass and Mixed Grass Prairie.

The land surrounding the Lewis & Clark Lake 1 owmed by the federal government
and administered by the U.S. Ammy Corps of Engineers. The primary land use activities are
wildlife management and recreation. Recreation activities include camping, picnickng,
sightseeing, fishing, hunting, pleasure boating, water gkiing, sailing, swimming, scuba
diving, and sunbathing. Visitation to the luke topped 2.5 million visitors in 1994.

Gavins Point River Reach:

The Gavins Point Reach of the Missouri River hegins at the Gavins Point Dam m
southeast South Dakota northeast Nebraska (RM 811.1) and travels in a southeasterly
ditection 58 miles to Ponca NE ( BM 753.0). The majority of water for this rsach is
supplied through releases from Gavins Point Dam. The two primary tributaries on this rcach
are the James River which joins the Missouri at RM 800.5 and the Vermillion River which
enters at RM ¥72.0.

The Missouri here is free flowing, however controlled releascs from Gavins Pont
Dam has climinated pefodic flooding for most of the reach. The reach can be effected by
flooding from the James and Vermitlion Rivers. The topography of the reach is that of a
relatively flat floodplain on the South Dakota side with floodplain interspersed with steep,
tree covered bluffs on the Nebraska side.

The floodplain contains a mixture of various stages of floodplain forest and cleared
land used for farming and livestock grazing. The dominant species of the mature floodplain
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forest are large cottonwood trees. Understory species include dogwood, willows, eastern red
cedars, sumac, wild grape, and poison ivy. On sandbars annual weeds, short lived grasses,
sedges, and seedling willows and cottonwoods take root. On the north facing bluffs on the
Nehraska side the hardwood forest dominates. Oak, ash, mulberry, and walnut trees wili he
found with the Bur Qak beipg the most prevalent. On hilltops and bluffs with southern or
western exposures, the hardwood forest gives way 1o grassiands,

The reach is located in an area typical of a continental-interior climate with great
variations in weather not only from season to scason bui also from ycar to year. Hot
surmmers and cold winters are typical with bumidity ranging from an average of 60% in the
afternoon to $0% during the night and early dawn, The frost-free peried in the area averages
155 days. Precipitation in the region averages 25 inches of rainfall annually with the
majority of it occurring during the spring and summer months. The average seasonal
snowtall for the rcach is around 30 inches. Thunderstorms can be expected to occur about
45 days out of the year and tomado and severe weather pass through the region
infrequently. Temperatures can exceed 100 degrees Fahrenheit in summer and drop to
below zero degrees in the wimter months, The average summer daily temperature s 72
degrees and the average winler daily temperature is 24 degrecs. The winds are
predominantly from the south-southwest during the summer and from the northwest during
the winter months. Wind speeds vary greatly, and it is not yncommon to have winds up to
50 mph during the course of the year.

Human activities within the reach include recreation, agriculture, bank stabilization
projects, water intakes for cities, and housing developments. Recreational use includes
fishing, both from shore and boats, pleasure boating, jet skis, canoeing, swimming and
sunbathing. In 1980 the Congress designaied this stretch of the Missouri as a National
Recreation River.

An important function of this reach is if's service as a cotridor to provide water for
the Missouri River navigation channel. The navigation channel extends from Sioux City.
Towa (RM 732.3) to the confluence of the Missouri and Mississippi Rivers (RM 0.0) just
north of St. Louis, Missouri, Nermally the navigation scason on the Missouri runs for eight
months, from April 1 to December 1. The season can be lengthened or shortened depending
upon ice conditions on the river, water storage in the mainstem reservoirs, and water
inflows from ributaries downriver from Gavins Point. To provide for minimum navigation

service, releases from Gavins Point Dam must average 24,800 ofs in May, 24,000 cfs in
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Tune, 26,700 ¢fs in July, and 28 200 cfss in August. For full navigation service, releases must
average 30,800 cfs in May, 30,000 cfs in June, 32,700 ¢fs in July, and 34,200 cfs in August.

HABITAT OBSERVATIONS & NEST INITTATIONS

Habitat use surveys to locate active nesting colonjes and nest sites for monitoring
PUTPOSCS WETS conducted from May to July on the reaches. Surveys were conducted with
the aid of binoculars or spotting scope. Potential nesting areas were typically observed
from a boat. Large islands or beach arcas accassible from land were searched on foot using
bird behavior to indicate active nesting colonies. Sites found to have tems or plovers
actively exhibiting nesting or courting behavier were recorded on U8, Army Comps of
Engineers aerial mosaic maps (Appendix C Page 57) and monitored during production

surveys. Habitat conditions and ncst initiations on the reaches are as follows.

Fort Peck Lake: The elevation of Fort Peck Lake stood at 2238.1 feet mean sea level
(msl} on May 2, the date of the first survey of the year. This represented a 27 foot increase
in lake elevation compared to the same time the previous year. This had profound impacts
on the availability, distribution, and quality of habitat for plovers and tems. For the previous
seven vears the arca ghove elevation 2238 feet msl had not been inundated which allowed
for substantial vepetation growth. This vegetation growth severely diminished both the
aumber of suitable nesting beaches and the size and quality of the beaches available to the
two specics. Fow gravelly areas were available to ihe birds for nesting, Field personnel
found that the birds nested in these gravelly areas and shorelines dominated by shale
substraies, The birds had never been known o previousty nest in these shale areas. For the
most part the nests located in the shale areas were unsuccesstul,

Piping plovers were observed during the first survey of May 2 and probably arrived
at the lake during the last week in April. Nest initiation dates for the plovers ranged from
May 11 to June 20. Both of these dates are notably later compared with first and last
initiation dates for 1993 (May 3 and June 11). The first least tern sighting was made on